Increased activities of antioxidant enzymes and decreased ATP concentration in cultured myoblasts with the 3243A-->G mutation in mitochondrial DNA.
The MELAS syndrome (mitochondrial encephalomyopathy, lactic acidosis and stroke-like episodes) is most commonly caused by the 3243A-->G mutation in mitochondrial DNA, resulting in impaired mitochondrial protein synthesis and decreased activities of the respiratory chain complexes. These defects may cause a reduced capacity for ATP synthesis and an increased rate of production of reactive oxygen species. Myoblasts cultured from controls and patients carrying the 3243A-->G mutation were used to measure ATP, ADP, catalase and superoxide dismutase, which was also measured from blood samples. ATP and ADP concentrations were decreased in myoblasts with the 3243A-->G mutation, but the ATP/ADP ratio remained constant, suggesting a decrease in the adenylate pool. The superoxide dismutase and catalase activities were higher than in control cells, and superoxide dismutase activity was slightly, but not significantly higher in the blood of patients with the mutation than in controls. We conclude that impairment of mitochondrial ATP production in myoblasts carrying the 3243A-->G mutation results in adenylate catabolism, causing a decrease in the total adenylate pool. The increase in superoxide dismutase and catalase activities could be an adaptive response to increased production of reactive oxygen species due to dysfunction of the mitochondrial respiratory chain.